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INTRODUCTION 
An "exclosure" is defined by Daubenmore (1940) as an experimental 
area which is protected from the activities of a particular c~ass of 
animals by a barrier such as a fence or screen thereby controlling a 
single factor of environment, namely, the animal influence. 
Several different types of exclosures are employed by the land 
management agencies in Utah. Small portable II paddocks It a few feet 
square are extensively used to gauge seasonal grazing pressure by live-
stock. Permanently fenced areas, ranging up to many acres in size, 
serve to demonstrate the effects of livestock use on the range. Another 
modification is the "big game" exclosure. 
Typically, big game exclosures in Utah are fixed installations 
consisting of 3 parts. The first is fenced to exclude both big game snd 
livestock and is referred to as the tltotal-protected area." The second 
part is fenced to exclude only livestock and is referred to as the 
"game-only" area. The third part is unfenced (often designed by 
(stakes) and subject to use by all classes of range animals. It is re-
ferred to as the "open-range" area. Where there is no livestock the 
game-only area is omitted, thus making an ex closure having only 2 parts. 
Big game exclosures came into use in Utah when deer populations 
conflicted with livestock interests in central and southern Utah during 
the early 1930's. As a result of the increases in deer numbers 2 groups 
were opposing certain policies of the land management agencies. On one 
hand, stockmen, threatened with grazing allotment cuts, believed that 
overabundant deer, and not livestock, were mainly responsible for the 
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deteriorating grasses and forbs. On the other hand, sportsmen could not 
believe overpopulations possible and refused to harvest the deer. A 
tool ~as needed to demonstrate to these diametrically opposed interests 
the actual circumstances, and big game exclosures fitted that need. 
Big game exclosures were first built in Utah by R. L. Turpin of 
the Utah State Department of Fish and Game and Orange Olsen and H. M. 
Christensen of the U. S. Forest Service. Three small exclosures were 
erected in 1932 on Beaver Mountain of the Fishlake National Forest, the 
first in Baker's Canyon on deer winter range, the second near Merchant 
Valley on deer intermediate range, and a third south of Big Flat on 
summer range. Additional exclosures were added in 1933 on the summer 
range of Beaver Mountain. 
These pioneer exclosures demonstrated that deer nad little effect 
on herbage, preferring browse instead, and that livestock were responsi-
ble for overgrazing the forbs and grasses. 
Different land management agencies subsequently established other 
big game exclosures on important ranges of the State, located for the 
most part where local problems and interests dictated. No policy was 
followed in their positioning, design, and study, and many have been 
neglected. 
The objectives of this study were fourfold: 
1. To describe the existing big game exclosures in Utah. 
2. To point out same of the effects of big game and livestock on 
the range. 
3. To investigate differences in deer use between game-only areas 
and the surrounding open-range. 
4. To evaluate the role of big game ex closures in range management 
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in Utah, and indicate the direction of future endeavor. 
The present study was sponsored by the Utah State Department of 
Fish and Game, in cooperation with the Utah Cooperative Wildlife Research 
Unit at the Utah State Agricultural College, the U. S. Forest Service, 
and the U. S 0 Bureau of Land Management. During the spring and summer 
of 1954, each exclosure was visited and systematically studied, land 
managers were interviewed, and past records reviewed. No previous study 
of this scope has been made in the western states!!, although the use of 
big game exclosures is widespread. 
Early records indicate that deer, and other big game animals, were 
not abundant when the first settlers came to Utah in 1847. Unrestricted 
year around hunting further reduced their numbers until a low was reached 
in the years following the turn of the century, 1900. However, the 
"buck law", predator, animal control, game refuges, law enforcement, and 
a probable ecological plant succession from grasses to browse on ranges 
overgrazed by livestock, brought a rapid increase in deer numbers 
(Durrant, 1952). By 1930, deer "problem areas" were first noticed, and 
by 1940 important segments of the game ranges were being destructively 
browsed. Deer have been more abundant in recent years than at any time 
since white man first visited the area (Rasmussen and Gaufin, 1949). 
In 1890, the range lands of Utah supported unregulated use by ap-
proximately 360,000 beef cattle and 2,000,000 sheep (Rasmussen and Gaufin, 
1949). Heaviest livestock pressure on the ranges was probably felt from 
1915 to 1920 as a consequence of the demands for meat created by World 
War I. Following that war, livestock reductions were effected, but con-
current with these reductions deer numbers were ,growing, so that total 
!I Confirmed by personal correspondence with the State Game and Fish 
Departments and the U. S. Forest Service Regional Offices. 
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animal pressure was probably not much relieved (Anon., 1950). Today 
(1954), Utah's cattle numbers are likely increasing, while sheep numbers 
are decreasing. Shorter seasons on the range and increased use of feed-
lots, however, have lessened over-all cattle pressure on the range. 
From historic records and the examination of isolated tracts that 
escaped overgrazing, Utah's foothill ranges are thought to have once 
been well supplied with native forbs and grasses (Julander, 1954). With 
the arrival of settlers, and as their cattle and sheep herds prospered, 
much of this cover was destroyed. In its place grew big sage, juniper, 
and other shrubby species that were better able to withstand use by 
livestock. Simultaneously, as large areas in the foothills and mountains 
of the State grew to browse, the deer herds began to respond to protection 
from hunters and predators. The combination of abundant feed and pro- l 
tection produced a favorable condition for deer that lasted until about 
1942, when their numbers outgrew the capacity of important parts of the 
range (Julander, 1954). 
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REVIEW OF LITERATURE 
Most information on exclosures refers to fenced areas designed to 
study the effects of livestock on the range. However, much of this 
information is applicable to big game exclosures. Short (1939) comments 
on the location, number, size, shape, and character of records needed 
for different types of exclosures. Costello and Turner (1940) discuss 
some causes of differences between areas protected from livestock and 
unprotected areas. They caution that the interpretation of results from 
exclosures should always be based on a detailed study of all factors 
which cause change in the vegetation. 
Daubenmire (1940) discloses faulty construction techniques that 
result in misleading information. Stoddart and Smith (1943) discuss the 
different kinds of exclosures, their uses and limitations. 
Ellison and Croft (1944) point out pitfalls that must be avoided if 
sound comparisons and valid conclusions of condition and trend are to be 
made. 
The use of big game exclosures is an established practice throughout 
the western United States. The Intermountain Region of the Forest 
Service outlines information that may be learned from studYing big game 
exclosures, and prescribes rules for their location, construction, and 
study (Anon., 1937). 
Grimm (1939) employed small exclosures in studying the effects of 
winter elk browing in Yellowstone National Park, as did Gaffney (1941) on 
the Flathead National Forest in Montana. Smith (1954) repeated studies 
begun in 1929-30 at two small exclosures, in connection with his Idaho 
big horn sheep investigation. 
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DESCRIPTION AND STATUS 
General Information 
Thirty-six big game exclosures were known to be located in Utah in 
1954!1. Others may have been built that were forgotten or had fallen 
down. Details of location, date built, builder, design, and accessi-
bility are given in appendix table 1. 
The U. So Forest Service sponsored and carried the big game exclosure 
building program in Utah until 1946. Then, other land management agencies 
became interested, especially the Utah State Department of Fish and Game 
which built 7 exclosures on a cooperative basis with the U. S. Forest 
Service (table l)G 
Thirty-four exclosures were located within national forest boundaries, 
one at the Hardware Ranch on Utah State Department of Fish and Game land, 
and one on Dry Mesa on Uo S. Bureau of Land Management land (figure 1). 
Sixteen exclosures were built prior to 1942, and 20 had been com-
pleted since the end of World War II (table 2)0 
The trend was from small exclosures designed primarily for demon~ 
stration purposes, to larger exclosures one to several acres in extent 
better suited for investigating the effects of range animals on the range 
(table 3). 
Six exclosures had only a total-protected area; 30 were designed 
with total-protected and game-only areas, 2 of which had rabit-proof areas 
±I Not included in this study are 4 total-protected exclosures built 
by the Great Basin Research Center in Ephraim Canyon, and one at 
the mouth of Weber Canyon (total-protected and game-only) built 
by the Weber County Wildlife Association and the Utah State De-
partment of Fish and Gameo Intensive studies within these have 
prevented their natural development. 
Table 1. Big game exclosures built by the different land management 
agencies in Utah, 1932 to 19)4 
Agency 
U. Sn Forest Service 
U. S. Forest Service and Utah State 
Department of Fish and Game 
U. S. Forest Service, Utah State 
Department of: Fish and Game, and 
Cattle Association 
Utah State Department of Fish and Game 
Utah State Department of Fish and Game 
and the U. S. Bureau of Land 
Management 
utah Cooperative Wildlife Research Unit 
Total 
Exclosure 
Number 
25 
7 
1 
1 
1 
1 
Percent 
19 
3 
3 
3 
3 
100 
Table 2. Big game exclosures built in Utah from 1932 to 1954 
Year Number Year Number Year Number Year Number 
1932 2 1938 1 1944 0 1950 2 
1933 2 1939 2 1945 4 1951 3 
1934 2 1940 1 1946 4 1952 3 
1935 2 1941 0 1947 1 1953 0 
1936 3 1942 1 1948 1 
Total 36 
1937 0 1943 0 ' 1949 2 
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Figure 1. Big game exclosures in Utah, 1954 
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Key to Figure 1. 
1. Aspen Ridge exc1osure. 
2. Death Valley exclosure. 
3. Dawd Mountain exclosure. 
4. Card Canyon exclosure. 
5" Hansen's Draw exclos~re. 
6. Hardware Ranch exclosure. 
7· Blowup Canyon exclosure. 
8. Browse Study Area exclosure. 
9. Colie Flat exclosure. 
10. Grass Valley exclosure. 
11. Pilot Mountain exclosure. 
12. Pine Valley exclosure. 
13 • Truman Bench exclosure. 
14. Baker's Canyon exclosure. 
15. Big Flat exclosure. 
16. Birch Creek exclosure. 
17. Black Mountain exclosure. 
18. Dameron Canyon exclosure. 
19- Grindstone Flat exclosure. 
20. Jones Corral exclosure" 
21. Merchant Valley exclosure. 
22. Mud Springs exclosure. 
23. Oak Creek exclosure. 
24. Rockwood exclosure. 
25. Deer Flat exclo6ure. 
26. Dry Mesa exclosure. 
27. Joe's Valley exclosure. 
28. Pinchot exclosure. 
29. Cumming's Flat exclosure. 
30. Gardner Canyon exclosure. 
31. Tank Hollow exclosure (lower) • 
32. Tank Hollow exclosure (upper) • 
33. Twin Knolls exclosure. 
34. Delle Ranch exclosure. 
35. East Hickman Canyon exclosure. 
36. Rock Cany©n exclosure. 
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Table 30 Big game exclosures by sizes, Utah, 1954 
Size of fenced area Exclosure Comment 
(acres)~ Number Percent 
Smaller than 0049 10 28 Eight were built before 
1940 
0&50 to 0099 
1000 to 4.10 
Total 
10 
16 
28 
44 
100 
Fourteen-have been built 
since 1945 
!I Average size, not total size, was computed for exclosures having 
total-protected and game-only areas. 
also (Dry Mesa and Black Mountain). 
Twenty-seven exclosures were fenced with wiring, and 9 had log and 
block walls. 
The criteria for placing each of the exclosures was that the location 
be one of important big game or big game and livestock use. 
Twenty-five exclosures could be reached by road; 10 were less than 
one mile from a road; one was about 5 miles from a road. 
Site Description 
Most big game exclosures were located on representative portions of 
the range, although some appeared to have been placed where browse was 
especially abundant 0 In appendix table 2, the exclosures are described 
as to elevation, aspect, and vegetation. 
Topographically~ the locations of the big game exclosures are classi-
fied into 5 natural types (table 4). 
The big game exclosures are grouped into 10 vegetal types based on 
the most conspicuous or dominant vegetation present (table 5)". 
The exclosures ranged in elevation from 5,000 feet to 10,100 feet, 
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Table 4. Big game exclosures by topographic types, Utah, 1954 
Exclosure 
TopograEhic types Number Percent 
Valley-bottom, canyon-bottom, 
or draw-bottom 5 14 
Ridgetop 8 22 
Mountain-top, mesa-top, or 
plateau-top 5 14 
Hill-side or canyon-side 8 22 
Foothill (level area) 10 28 
Total 36 100 
Table 5. Big game exc10sures by vegetal types, Utah, 1954 
Exclosure 
Vegetal type Number Percent 
Sagebrush and mountain brush 9 25.0 
Mountain brush 7 19·0 
Sage brush 6 16.5 
Aspen 5 14.0 
Sagebrush and aspen 2 5.5 
Mountain brush and juniper 2 5.5 
Reseeding 2 5.5 
Sagebrush and juniper 1 3.0 
Sagebrush and reseeding 1 3.0 
Aspen and reseeding 1 3.0 
Total 36 100.0 
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the average being 7,176 feet. Twenty-eight (78 percent) had a southerly 
exposure; the remaining 8 (22 percent) raced in a northerly direction. 
The average slope was 14 percent. 
Anima.l ~ at Big ~ Exclosures 
All of the big game exclosures in Utah were placed on ranges where 
either big game or big game and livestock use was known to be important. 
The majority received moderate to heavy use by deer and cattle, and 
some by deer alone (table 6). Appendix table 3 gives the season and 
intensity of use by the different classes of range animals at each ex-
closure. 
Sixteen exclosures (44 percent) were located on ranges which received 
heaviest deer use during the w~nter months. Fourteen (39 percent) were 
on summer deer range, and 6 (17 percent) on deer intermediate (spring and 
fall) range.. Livestock use was restricted to the "good weather" months 
of spring, summer, and fall at th~ exclosureso 
Table 6. Big game exclosures baving moderate to heavy use by big game 
and livestock, Utah, 1954. 
Exclosure 
Class of use Number Percent 
D.eer and cattle 22 61 
Deer only 9 24 
Deer, cattle, and elk 2 6 
Deer and sheep 1 3 
Deer, sheep and elk 1 3 
Deer and elk 1 3 
Total 36 100 
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Previous Studies 
Different workers have used many methods in studying the individual 
big game exclosures in Utah. Appendix table 5 lists these dated studies. 
Most methods were designed to detect differences in vegetation 
between the total-protected, game-only, and open-range areas. Some of 
the studies were repeated after a lapse of several years, and these 
often gave valuable trend information. 
The method most frequently employed in the past was "permanent plots, 
described and charted. 1t Studies of this type were established at 12 big 
game exclosures, many of which were subsequently repeated. 
Since 1951, Parker Three Step clusters (Varner, 1954) have been 
established at 11 exclosures. Each will be repeated at regular intervals. 
With the exception of studies made by the Utah Cooperative Wildlife 
Research Unit at the Hardware Ranch exclosure, all have been made by the 
U. S. Forest Service, sometimes aided by Utah State Department of Fish and 
Game personnel. 
SOME EFFECTS OF DIFFERENTIAL ANIMAL 
USE ON THE RANGE 
Big game exclosures can be effective devices for studying the dif-
ferential effects of big game and livestock use on plant composition" 
density, and growth forms, as well as on litter and soil. 
Generally, after exclosures have stood for several years on range 
receiving important amounts of animal use, significant differences 
develop between the total-protected, game-only, and open-range areas. 
To explore same of these differences, uniform studies were made at 
each of the big game exclosures.These studies were divided into 2 parts, 
(1) an examination of ground-cover, and (2) an examination of browse. 
Ground-cover 
Tracts having similar slope, exposure, and vegetative type and 
growth densities, were selected on the total-protected, game-only (where 
they occurred), and open-range areas. Then, several (usually 6) 5 foot 
square plots were read on each area. A visual estimate was made of the 
percent of the plots covered by soil-pavement-rock, litter, and her-
baceous species (forbs and grasses). The forbs and grasses were then 
rated as "desirables", "intermediates", or "least desirables", as classi-
fied by the Intermountain Region of the Forest Service (Varner, 1954). 
This classification is based on the species place in suecession within 
the plant community, its value as watershed cover, and its value as 
forage. 
Sampling was intended only to detect differences in ground-cover 
between similar parts of the total-protected, game-only, and open-range 
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areas, and not to represent the ground-cover makeup for entire exclosures. 
The prohibitive number of plots that would have been necessary at 36 
exclosures precluded the use of statistical design. 
Suitable conditions for study were' found at many of the exclosures 
located on range having deer and cattle use. Sheep and elk use was 
sampled by too few .. exclosures for reliable observations to be drawn. 
Therefore, these results apply only to exclosures having use from deer 
and cattle. 
The greater effects on ground-cover of cattle use as aompared with 
deer use were revealed at exclosures located on range supporting large 
numbers of both kinds of animals. While ground-cover differences were 
found to be negligible between the total-protected and game-only plots, 
significantly more soil-pavement-rock, less litter, less grasses, and 
less desirables were found on the open-range plots (table 7). 
On ranges receiving heavy deer use but ~ cattle use, ground-cover 
plot readings were essentially the same between the total-protected, 
game-only, and open-range areas, further Illustrating that cattle, more 
than deer, influenced ground-cover (table 8). 
The Rockwood exclosure was situated on a favorable site beneath 
aspen. Here, plots on areas fenced to exclude cattle were vastly dif-
ferent from the open-range plots grazed heavily by cattle, with an almost 
complete reversal of species and the virtual elimination of the open-
range grasses (table 9). 
Often, areas fenced against livestock use failed to show the degree 
of ground-cover recovery expected with such protection (table 10). The 
explanation for this could involve many causes, some of which follow: 
1. Soil loss. Abused ranges that have lost most of their top soil 
by erosion require much time for recovery, even with complete protection 
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Table 7. Ground-cover at 5 big game exclosures having heavy cattle and 
deer use, Utah, 1954 (Grass Valley, Blowup Canyon, Grindstone 
Flat, Pinchot, and Death Valley) 
Average percent of ground-cover 
Ground-cover Total-protected Game-only Open-range 
Soil-pavement-rock 23.6 21.8 37.0 
Litter 31.2 33.2 22.6 
Forbs 9.8 5.0 10.6 
Grasses 18.8 24.2 13.8 
Desirables 17.8 19.0 6.0 
Intermediates 7.4 6.4 12.2 
Least desirables 3.4 3.8 6.2 
Table 8. Ground-cover at 5 big game exclosures having little or no 
cattle use and heavy deer use, Utah, 1954 (Dameron Canyon, 
Big Flat, Dry Mesa, Delle Ranch, and Rock Canyon) 
Average percent of ground-cover 
Ground-cover Total-protected Game-only open-range 
Soil-pavement-rock 4302 47.2 44.2 
Litter 26.6 21.2 28.2 
Forbs 8.2 7.0 7.6 
Grasses 16.8 21.2 17.4 
Desirables 12.8 15.6 11.4 
Intermediates 4.0 2.4 2.8 
Least desirables 8.2 10.2 10.8 
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Table 9. Effects of heavy cattle use and light deer use on the ground-
cover at the Rockwood exclosure, Utah, 1954 
Percent of ground-cover 
Total-protected and Open- Classi-
Ground-cover- game-only areas aver. range fication 
SOil-pa:;;;me~t-rock 2 14 
Litter 32 34 
Most abundant forbs: 
Erigeron astrix 17 o Desirable 
Lupinus spp. 5 o Intermediate 
Mertensia spp_ o 23 Intermediate 
Osmorhiza occidentalis o 13 Desirable 
Vicia sppo 4 6 Desirable 
Most abundant grasses: 
Agropyron subsecundam 2 o Desirable 
Bromus carinatus 3 T Intermediate 
Poa pratensis 22 o Intermediate 
Other forbs and grasses 13 16 
Total 100 100 
from livestock. 
2. Jack rabbits can prevent ranges denuded by livestock from 
recovering. Bond (1945) states that a range that had deteriorated to the 
point of having more weeds than grasses, might deteriorate further 
through rabbit action. 
3. Climate. The harsh conditions of xeric ranges will prolong 
recovery once the vegetation has been grazed off, even without a loss o~ 
soil. If a site is hot and dry enough, only a thin stand of grasses and 
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Table 100 Conditions influencing ground-cover recovery a.t big game 
exclosures having slow recovery, Utah, 1954 
10 
1=1 m 
1=1 a:'! 1=1 
(J) 0 0 
m ~ • .-4 (J) .r-! 
.p a:'! +J "t1J~ ~ 'r-! .~ a:'! ~ (J) m ,a () rd 0 .~ ~ t'J ~ to ~ ~ 0 (J) .r-! .r-! ~ 0 t) ~ (J)+J ~ F-i to (J) 
~ ~ to t) CJ 1=1--
,.q ,.q ~r8 o M ~ ........... +J Slow recovering Age of ~ ~ til til F-i OJ ~ ~ or-! t) M M o 0 CJ+l ~ (J)or-f 0 ~ £1 a:'! o J..I or-! a:'! bO::S exclosures exclosure r.o ~ P-4~ ~ ~ Ul <..0 
Aspen Ridge 2 x 
Hansen I s Draw 16 x x x 
Browse Study Area 21 x x x x 
Colie Flat 4 x 
Pilot Mountain 21 x x x x x 
Truman Bench 15 x 
Baker's Canyon 22 x x x x x x x 
Birch Creek 2 x 
Black Mountain 15 x x x x x 
Dameron Canyon 18 x x x x x 
Oak Creek 2 x 
Gardner Canyon 24 x x x x 
Tank Hollow (U) 3 x x x x 
Delle Ranch 6 x 
forbs may at best be possible, with or without grazing. 
4. Location. Some areas (fill-tops and ridge-tops) have soil 
conditions that are inherently poorD 
5. Seed production. Badly depleted ranges may have a seed producing 
potential too low for effective revegetation. 
6. Microclimate and water relations may be altered by denudation to 
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the extent that the germination and ecesis of new plants is prevented. 
7- Size. Fenced areas must be large enough to escape the influence 
of the surrounding range if they are to develop independently_ 
8. Age. Recovery can be expected to vary with the length of 
protection. 
Several exclosures exhibited noteworthy ground-cover differences 
between the fenced areas and the open-range areas receiving heavy cattle 
use. The small total-protected exclosure furtherest from the Browse Study 
Area Ranger Station contained abundant grasses, while the adjacent open-
range was almost bare of grasseso The southeast corner of the G~ass Valley 
exclosure's total-protected area appeared to be a relict of bygone days 
with thriving native grasses and forbs amidst healthy sagebrush and bitter-
brush, while the adjoining open-range was devoid of herbage, stripped by 
cattle g 
Perennial grasses within the total-protected fenCing at the Pinchot 
exclosure grew in contrast with a barren open-range (figure 2). The 
total-protected area at the Cumming's Flat exclosure had an excellent 
stand of grasses, when, by comparison, the adjacent open-range was grazed 
by cattle until grasses were thin and bare areas large. 
The Death Valley exclosure 1 s game-only area, fenced in 1939, had a 
healthy grass cover, while the open-range grasses were closely cropped 
and being replaced by pussytoes (Antennaria sPPG). 
Browse 
The effects of differential animal use on browse plants were clearly 
shown at the big game exclosures (figure 3). Differences were manifested 
in the relative growth forms and abundances of the browse species on the 
total-protected, game-only, and open-range areas. The older the exclosures 
and the more intensive the use by livestock and big game, the greater were 
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the vegetative differences. When deer use was excessive, browse on the 
areas accessible to deer (game-only and open-range) was hedged and high-
lined, and often spindly formed. Characteristically, the only surviving 
age classes of browse were large shrubs that had reached a mature size 
at the time deer numbers became excessive whereby they were able to 
successfully hedge or highline, in contrast to the smaller plants which 
were taken completely. 
Usually, only when open-range browse supported livestock as well as 
deer did significant differences develop between the game-only and open-
range shrubs, as on a range depleted of herbageo 
Within the total-protected fenCing, browse often had developed in a 
way that was indigenous to the range. The shrubs were open-growing and 
age classes were found in normal abundance. Frequently, palatable shrubs 
on total-protected areas were plentiful, while the same species had sur-
rendered their places to less palatable shrubs on the game-only and open-
range areas accessible to deer. 
Ten browse species important to range animals because of their palat-
ability or abundance were prominent at the exclosures (table 11 and 
appendix table 5). Of these 10 species, bitterbrush, serviceberry, 
birchleaf mahogany, cliffrose, and aspen appeared most sought after by 
range animals, and most abused. Where the above 6 species were abundantly 
available, big sage, juniper, gambels oak, and snowberry appeared relative-
ly untouched; only when the more palatable shrubs were unavailable were the 
latter 4 species closely used. However, the relative amounts of foliage 
available determined to a large degree the ability of each species to 
absorb use p For example, more foliage could be eaten from a dense stand 
of sagebrush than a sparse stand of bitterbrush, and yet the bitterbrush 
would appear the more browsed. The former 6 species were characterized 
Figure 2. Fenceline that divides the game-only area 
(right) and open-range area (left). Notice 
the increased grasses where cattle were 
excluded. Pinchot exclosure, Utah, 1954 
Figure 3. Gardner Creek exc1osure, with the tota1-
protected area (left) and the open-range 
area (right). Deer were responsible for 
the difference, Utah, 1954 
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by thin stands, while the latter 4 species usually grew abundantly. 
Table 11. Important browse species occurring at the 36 big game 
exclosures, Utah, 1954 
Browse species Occurrence Percent of occurrence 
Big sage 29 80.e6 
Bitterbrush 22 61.1 
Serviceberry IT 47~2 
Juniper Ie 4702 
Snowberry 16 44~4 
Birchleaf mahogany 13 36.1 
Gambels oak 11 30.6 
Aspen 11 30.6 
Curlleaf mahogany 8 22.2 
Cli:f:frose 5 13.9 
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The dif:ferent browse species varied in their reactions to use, and 
in their apparent ability to withstand abuse. Generally, the small-
growing, bushy species like bitterbrush and snowberry survived sustained 
use by hedging (figures 4 and 5), while the more characteristically tree-
like species survived best where they grew large enough to highline. 
This was shown at Black Mountain and Dameron Canyon where heavy deer use 
had ellminated the cliffrose that did not extend above deer reach 
(figures 6 and 7). The same effect was seen at Big Flat and Grindstone 
Flat where only the mature aspen survived. 
The bushy species, by their capacity for hedging, seemed more 
enduring to heavy use. Bitterbrush in particular was able to survive by 
hedging. Where protected, it often had an open bushy growth that stood 
about 3 reet high; with abuse, however; it generally was reduced to a 
matted growth only a few inches high (figures 4 and 5). 
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Survival of big sage was aided by its customary abundance and its 
lack of ~alatability. However, at Black Mountain, Dry Mesa, Gardner 
Canyon, and Joe's Valley, it was being killed out, but at each of these 
exclosures big sage was virtually the only browse still available to 
sustain the wintering deer. 
The recuperative ~owers of the different browse species also was 
found to vary. With the exception of serviceberry, the smaller more 
bushy species were quick to respond to protection. Bitterbrush, birch-
leaf mahogany, and snowberry were noticeably quick to recover; after only 
2 or 3 years of protection in newly built ex closures they were no longer 
hedged and once again open-growing. The tree-like species, however, were 
slow to regrow foliage below the highline; often, highlines were still 
visible after years of protection. 
While the differential effects of range animals on browse were easily 
seen at most big game exclosures, at several they were especially reveal-
ing. The Joe's Valley exclosure lay on range receiving heavy use from 
deer in winter and sheep in summer. The total-protected browse (chiefly 
big sage and birchleaf mahogany) was thrifty and open-growing. The same 
species on the game-only area were excessively cropped by deer. However, 
on the open-range, the effects of sheep use, added to already heavy deer 
use, had reduced browse to the vanishing point, and grasses a~peared to 
be increasing in its place. 
The Grass Valley exclosure lay on a range that had long been subjected 
to heavy cattle and deer use. The total-protected and game-only areas 
contained abundant bltterbrush, birchleaf mahogany, curlleaf mahogany, 
and serviceberry. By contrast, the surrounding open-range was almost 
Figure 4. Normal, open growth of an unbrowsed bitter-
brush. Total-protected area, Browse Study 
Area exc1osure, Utah, 1954. Compare with 
Figure 5 
,.·~t""i 
·~1 
Figure 5. Prostrate growth of a bi tterbrush long over-
browsed. Open-range, Browse Study Area, Utah, 
1954. Compare with Figure 4 
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Figure 6. Normal growing c1iff'rose, 
protected within the total-protected 
fencing for 18 ,-ears. Dameron Canyon 
exc1osure, Utah, 1954. Compare with 
Figure 7 
Figure 7. Highlined c1iffrose, typical 
of the open-range and game-only speci-
mens, Dameron Canyon exclosure, Utah, 
1954. Compare with Figure 6 
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devoid of individuals of these species. Pellet-group counts showed that 
deer use on the game-only area was 5 times that on the open-range. In 
spite of deer collecting inside of the game-only fencing, the game-only 
browse was only moderately hedged. Plainly, cattle, not deer, was the 
agent stripping the palatable browse from this open-range. 
In 1932, several exclosures were built on top of Beaver Mountain, 
a critical deer summer range, one near Big Flat and another on the edge 
of Grindstone Flat, both under aspen. Each was divided into total-
protected and game-only halves, and the central two-thirds cleared of 
aspen, as illustrated in figure 80 Within a few years the clearcut areas 
inside the total-protected fencing held a dense stand of new aspen, while 
the adjacent clear-cut areas inside the game-only fencing were still bare 
of aspen (figures 9 and 10). The contrast is still evident today (1954). 
Discussion 
I 
I 
I area cleared 
~~--- of aspen 
I 
I 
t 
i 
I 
I 
~I 
Total~protected Game-only I 
Figure 86 Top view of the design at 
the Big Flat and Grindstone 
Flat exclosures, Utah, 1954 
Some of the effects of differential use by livestock and big game 
are indicated by the above studies and observations. However, for 
purposes of study, the majority of the existing 36 exclosures have 
serious shortcomings. 
In the first place, most are too small to enclose representative 
portions of ran~e, even though they may be located on representative 
Figure 9. Fenceline that divides the total-protected 
and game-only areas that were clearcut of 
aspen in 1932. Notice the total-protected 
area (left) filled with aspen, while the 
game-only area (right) remains bare of aspen. 
Big Flat exclosure, Utah, 1954 
Figure 10. Deer highlined aspen near the Grindstone 
Flat exc1osure, Beaver Mountain, Utah, 1954 
21 
28 
parts of the range. Because of 1nsuf~icient size, studies are often 
limited to a fragment of a range's vegetation, and to a single slope, 
exposure, and soil-type. 
Secondly, many of the existing 36 exclosures have been poorly built 
or maintenance has been neglected, with the result that animals have 
entered areas from which they were intended to be excluded. In some 
instances, a too high game-only fence has discouraged the free entry of 
deer, or a too low total-protected fence has allowed deer to enter. 
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DEER USE OF GAME -ONLY AREAS 
Deer use inside of game-only areas may often be different than on 
the open-range areas utilized in common with livestock. Differences in 
use can be determined by pellet-group counts. These,counts were made at 
26 big game exclosures having game-only areas. 
Areas within the game-only fencing were matched witp open-range 
areas having equivalent slope, exposure, and vegetation. Then, 3 or 4 
belt transects were run on each area. Transects at a particular exclosure 
were made uniform in length, limited by the size of the game-only areao 
Usually a length of from 100 feet to 200 feet was possible. 
A rope was stretched along the line of the transect and pellet-
groups counted in an 8 foot wide strip centered on the rope by walking 
up one side and back the other side. Pellet-groups bis~cted by the 
transect's boundaries were counted when they lay more than one-half 
inside. Close attention was given to counting pellet-groups of the same 
age class at a particular exclosure. 
Results demonstrated that no assumption should be made that deer use 
is equal between game-Only and open-range areas. Deer use on the game-
only areas was approximately equal to open-range use at 9 exclosures, but 
at 9 others it was considerably greater, and at 8 others considerably 
less. The abundance of browse on the range that surrounds an exclosure 
likely influences deer use. When browse is abundant, deer would be less 
inclined to cross the fencingo When scarce, and the game-only browse is 
abundant, as at the Grass Valley exclosure, deer would be more attracted 
inside of the fencing. 
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Deer appeared less inclined to enter game-only areas one-quarter 
acre or less in size than larger areas, while a size larger than one acre 
appeared to effect deer use least. Apparently deer are more shy of a 
small fenced area than a larger fenced area (table 12). 
Table 12. Deer use at 26 big game exclosures, related to the size of 
the game-only areas, Utah, 1954 
No. of exclo- No. of excla- No. of exclo-
sures having sures having sures having 
more "game-only" equal II game_onlytt less "game_only" 
Game-only area than "open-range" and "open -range" than "open-range 
size (acres) deer use deer use deer use 
00 to 0024 0 0 5 
0.25 to 0.49 1 1 0 
0.50 to 0.74 1 I 1 
0.75 to 0.99 2 1 1 
1.00 and larger 5 6 1 
Total 9 9 8 
The age of an exclosure seemed not to effect deer use. From pellet-
group counts, deer entered newly built game-only areas as freely as they 
entered long established areas. 
A factor which can influence deer use is fence height. A game-only 
fence should be high enough to effectively exclude livestock (3 or 3~ feet), 
but not to be a barrier to the different size and age classes of deer. 
The presence of a railing along the top of the game-only fence might 
possibly encourage more equitable use. Deer are known to further propel 
themBelves off the top of fences with their hind legs. Likely, they would 
be less inclined to jump a wire-topped fence than one topped with a wood 
railing that gives the deer something solid to push against, and in which 
there is less chance of becoming entangled. 
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DISCUSSION AND RECOMMENDATIONS 
Big game exclosures were originally built in Utah in the early 1930's 
when the rapidly growing deer herds first came into conflict with livestock 
interests. On one hand, stockmen, made anxious by drought and depression, 
blamed deer for the seriously depleted ranges. On the other hand, sports-
men, enthusiastic over the successful buildup of deer numbers, envisioned 
ranges teeming with game. While the stockmen demanded deer reductions, the 
sportsmen insisted on more deer. 
To correct the unsound beliefs of the two groups regarding the effects 
of livestock and deer on the range, and to reconcile their thinking with 
that of the land management agencies, many small "show me" exclosures 
were built on problem areas of the State. These exclosures demonstrated 
that livestock, and not deer as the stockmen claimed, were mainly responsi-
ble for the depleted range grasses. And they helped to educate sportsmen 
to the effects or too many deer on browse, showing that deer numbers were 
limited in the long run to what a range's browse could support. For the 
specific purposes that they were intended these exclosures were effective 
devices. They were instrumental in educating stockmen, sportsmen, and 
range managers alike to a better understanding of the effects of livestock 
and deer on the range. 
Early in the big game exclosure building program in Utah range tech-
nicians recognized the possibilities exclosures provided for gaining a 
better understanding of the differential effects of the livestock and deer 
on the range, and in this connection made quite detailed studies. However, 
from the beginning, the role of exclosures for study purposes was subordinate 
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to their role as demonstration or "show me" areas. Most of the exclosures 
existing in 1954 had proved to be useful demonstration areas, but were 
limited in their application for studying animal effects on the range. 
While located on representative parts of the range, most failed to enclose 
ecological units of range that could develop naturally. 
It is the belief of the writer that big game exclosures are worth-
while management tools whose use should be continued. In the future, 
however, they should be made adequate for the dual purposes of study as 
well as demonstration. 
To more fully realize the potential value of big game exclosures for 
studying as well as demonstrating the long range effects of animal use on 
the range, it is recommended that the land management agencies in Utah 
cooperatively plan future construction guided by the following points. 
First, that big game exclosures be located on representative parts 
of range, physiographically as well as vegetatively. That they be of 
sufficient size to enclose ecological units of range that can develop 
naturally and independently of the surrounding range; the more heterogenous 
the conditions, the larger the exclosures would necessarily be. That 
total-protected, game-only, and open-range areas be carefully selected to 
have equivalent conditions, thereby allowing for accurate comparisons. 
Experienced range ecologists should be delegated the responsibility of 
location and design. 
Second, that big game exclosures be permanent installations, with no 
more being built than can be properly maintained. The agency or agencies 
that assumes the responsibility for building costly big game exclosures 
should understand that they are to be permanent installations, for their 
value increases with age. Once their upkeep is neglected and animals 
enter, much of the accrued development is destroyed. Undoubtedly, range 
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ecologists today would regard large exclosures built 50 or 100 years ago 
and preserved to the present as invaluable. There is no reason to 
suppose that ecologists 50 or 100 years in the future will look on ex-
closures built today with less appreciation. 
Third, that big game exclosures be distributed to sample use by the 
different kinds of range animals as it occurs on the important vegetal 
types in Utah. The expense of buildin~ and permanently maintaining 
adequately designed exclosures would necessarily limit the number that 
could be afforded. However, several well planned exclosures allocated 
to each important vegetal type to sample use by the different classes of 
big game and livestock would likely suffice. For example, some important 
vegetal types are: 
(1) Foothill sagebrush. 
(2) 
(3) 
(4) 
Pinyon-juniper. 
Mountain brush. 
Aspen. 
By this planning, the effects of range animals on each of the important 
vegetal types in Utah would be demonstrated, and could be reliably studied. 
In addition, it is recommended that rencing be of the most open 
design to minimize its effects on the range environment (figure 11). 
However, log and block fencing would possibly be necessary where deep 
snows prevail because of its durability under such conditions. Fencing 
excluding deer should stand at least 8-feet bigh. Fencing excluding 
livestock, while allowing deer to enter feely, should stand 3 or 3i-feet 
high, and be railed (figure 11). Methods of contruction and materials 
given in the Range Management and Wildlife Handbook, Intermountain Region 
of the Forest Service (Anon., 1937) are recommended, except as amended 
here. 
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Where rabbits are abundant, part of the total-protected area should 
be made rabbit-proof. This can be done using chicken-wire, supported 
against sagging, with the lower edge buried 6-inches and pegged securely 
to the ground (figure 12). Fitch (1949) describes construction that will 
exclude gophers and other rodents. 
A sign should explain each exclosure, giving the name, date built, 
building agency, and purpose. Thrs would identify the structures to 
. travelers, and discourage their use~9iS corrals, as has happened. Access 
to the total-protected fenCing should be stiles or ladders; gates or 
doors are not recommended since they may be left open. 
Initial records should completely and comprehensively describe the 
fenced areas and surrounding open-range. Included should be permanently 
located photo-hUbs, and aspect snd fenceline photographs. Also included 
should be records of climate and animal use (classes, seasons, and 
intensities). In addition, carefully designed studies sampling the dif~ 
ferent components of the range (ground-cover and browse) should be 
established on the enclosed areas and surrounding range. These studies, 
standardized and regularly repeated, would chronicle the long range 
effects of differential animal use on the range. 
As "show me" areas, the role of big game exclosures, whether large 
or small, could well be as important and dramatic in the future as they 
have been in the past. In the event future numbers of deer hunters 
increase and hunter success declines, exclosures may again help to 
demonstrate to new "pressure groups" why it is not possible to indefi-
nitely increase the size of the StateJs deer herds. 
The 36 big game exclosures existing in 1954 represent a considerable 
investment. While they are limited for study purposes, they remain ef-
fectual devices for demonstrating the effects of differential animal use 
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on the range. In this capacity they continue to help range managers 
understand and educate others to these effects. Where possible, they 
should be perpetuated. The condition of the 36 big game exclosures is 
given in appendix table 6. 
Figure 11. Construction of the total-protected (left) 
and game-only (right) fencing, Grass Valley 
exclosure, Utah, 1954 
Figure 12 • Rabbit-proof fencing, Black Mountain 
exclosure, Utah, 1954 
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SUMMARY 
1. The objectives of this study were~ 
(1) To describe the existing big game exclosures in Utah. 
(2) To point out some of the effects of big game and livestock 
on the range. 
(3) To investigate differences in deer use between game-only 
and the surrounding open-range. 
(4) To evaluate the past role of big game exclosures in range 
management in Utah, ,and indicate the direction of future endeavor. 
2. Field work was conducted during the spring and summer of 1954, 
when the 36 known big game exclosures in Utah were visited and system-
atically studied. 
3. Big game ~xclosures were origina~ly built in Utah to demonstrate 
differential effects of big game and livestock on the range to stockmen 
and sportsmen when deer populations became seriously large beginning in 
the early 1930's. 
4. Thirty-four big game exc~osures were on national forest lands, 
one on Utah State Department of Fish and Game land, and one on U. S. Bureau 
of Land Management land. 
5. Thirty-three big game exclosures were built by the U. S. Forest 
Service, 8 of which were built- in cooperation with other agencies. In 
addition, the Utah State Department of Fish and Game,.U. S. Bureau of 
Land Management, and Utah Cooperative Wildlife Research Unit each built 
one. 
60 Ten vegetal types were sampled by the 36 big game exclosures as 
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follows: (1) Sagebrush and mountain brush --- 9 exclosuresj (2) mountain 
brush --- 7 exclosures; (3) sagebrush ~-- 6 exclosures; (4) aspen --- 5 
exclosuresj (5) sagebrush and aspen --- 2 exclosures; (6) mountain brush 
and juniper --- 2 exclosures; (7) reseeding --- 2 exclosures; (8) sage-
brush and juniper --- one exclosure; (9) sagebrush and reseeding --- one 
exclosure; (10) aspen and reseeding --- one exclosure. 
7. Twenty-two big game exclosures were located on ranges receiving 
important amounts of use from deer and cattle; 9 from deer alone; 2 fram 
deer, cattle, and elk; one from deer and sheep; one fram deer, sheep, and 
elk; and one from deer and elk. 
8. Sixteen big game exclosures were on deer winter range, 14 on deer 
summer range, and 6 on deer intermediate range. Livestock use was restricted 
to the months of spring, summer, and autumn. 
9. Sixteen big game exclosures were larger than one acre in size; 
10 one-half to one acre; 10 smaller than one-half acre. 
10. Thirty big game exclosures had total-protected and game-only 
areas, 2 of which had rabit-proof areas also; 6 had only a total-protected 
area. 
11. Ground-cover (soil-pavement-rock, litter, and herbage) studies 
demonstrated that cattle, more than deer, influenced this component of the 
range. Areas grazed by cattle had significantly more soil-pavement-rock, 
less litter, less grasses, and less desirable vegetation than comparable 
areas ungrazed by cattle. 
12. Observations on browse indicated that deer use influenced this 
component of the range more than did cattle use, except where cattle also 
were dependent on browse, as on -ranges depleted of herbage. 
13. Bitterbrush, serviceberry, birchleaf mahogany, curlleaf mahogany, 
cliffrose, and aspen appeared more intenSively browsed than did sagebrush, 
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juniper, gambels oak, and snowberry; however, the latter 4 species usually 
occurred in greater abundance. 
14. With excessive animal use, the small-growing browse species 
appeared to be more effectual hedgers than the larger tree-like species. 
The smaller growing species quic~y recovered from the effects of excessive 
use, while the tree-like species appeared slow to recover. 
15. Deer use should not be assumed equal between game-only and open-
range areas, as shown by pellet-group counts. Nine exclosures received 
more game-only than open-range deer use, 8 had less game-only than open-
range deer use, and use was about equal at 9 exclosures. 
16. Generally, the smaller the game-only area, the less inclined 
were deer to enter. 
17. For demonstration or "show melt purposes, the existing 36 big 
game exclosures in Utah have been and will continue to be valuable 
management devices. However, for study purposes, most are inadequate, 
chiefly because they are of insufficient size to sample representative 
units of range. 
18. Future big game exclosures can be more effective management 
tools if, first, they are built large enough to truly .. encompas.s .repre-
sentative portions of range that can develop naturally; second, no more 
are built than can be permanently maintained; and third, locations are 
planned to sample big game and livestock use on the more important vegetal 
types in Utah. 
19. The existing 36 big game exclosures should, where possible, be 
perpetuated. 
Anonymous 
1950 
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APPENDIX 
Appendix Table 1. General information about big game exclosures in Utah, 1954 
Design!! 
Name of Location and size Fence Access-
Exclosure (SL base & meridian) Date built Builder (acres) Type ability 
~6hley National 
lForest 
Aspen Ridge NW-k, s4, T2S, R22E 1952 u. S. F. S. and TP-5!9 Wire Road 
U. D. F. G. GO-5!9 
Death Valley swt, SIB, T2N, R20E TP: 1951 U. s. F. S. and TP-l Log Road 
-'- - ", GO: 1939 U. D. F. G. GO-l 
Dowd Mountain NEt, s2B, T2N, R20E 1950 U. s. F. S. and TP-l Log Road 
,'.-, U. D. F. G. GO-l 
Cache National 
Forest 
Card Canyon swt, 819, R3E, Tl2N 1946 U. S. F. S. TP-l/2 Wire 1/6 mile 
, , off road 
Hansen • s Draw NEt, S29, R2E, Tl2N 1936 u. S. F. S. TP-l/5 Wire 2/3 mile 
off road' 
Hardware Ranch SEt, Sll, R3E, TI0N 1946 Utah Coop. WL TP-l Wire Road \ 
(State) Research Unit 
Dixie National 
Forest 
Blowup Canyon NEt, S19, T34s, R7W 1936 U. s. F. s. TP-l/8 Log 1 mile off 
(' .. GO-l/B road 
Appendix Table 1 (continued). General information about big game exclosures in Utah, 1954 
Design 
Name of Location and size Fence Accessa-
Exclosure (SL base & meridian) Date buili Builder (acres) Type bility 
Browse Study \ sEk, 819, T39S, R13W 1933 u. s. F. 8. TP(3) -1/9 Wire Road 
Area f --7 -.:-. ~ each 
Colie Flat s~, S3, T3BS, Rl9W 1950 u .. s. F. 8 .. and TP-ll/9 Wire 1/2 mile 
_-, -- ..,1 ':t. U. D. F. G. off road 
Grass Valley NEt, 825, T38S, R1SW TP: 1940 u. S. F. s. TP-ll/6 Wire Road 
~-
':' -j GO: 19~2 GO-ll/6 
Pilot Mountain l NWt, 824, T38x, RIBw 1933 U. S. F .• s" TP-l!B Wire Road 
00-1/6 
Pine Valley v 8Wt, S20, T39S, R14w 1935 u. S. F. S. TP-2!3 Wire Road 
GO-l/IO 
Truman Bench 'I NE~, 812, T408, R16w 1939 U. s .. F. S. TP-ll/3 Wire 5 miles 
off road 
Fishlake Nationa] 
Forest 
Baker's Canyon NW-k, 816, T29S, RSW 1932 U. 80 F" S. TP-l!lOO Wire 1/3 mile 
<~- - ~ GO-l!lB off road 
Big Flat NW-k, 818, T29S, R4w 1934 U. S. F. s. TP-7!9 Log Road 
GO-7/9 
Birch Creek SWt, 825, T3OS, RSW 1952 u. So F. S. and TP-ll/9 Wire Road 
U. D. F. G. 
Appendix Table 1 (continued). General information about big game exclosures in Utah, 1954 
Design 
Name of Location and size Fence 
Exclosure SL base & meridian) Da.te built Builder (acres) Type 
Black Mountain NWt, S29, T22S, RlE 'rP-GO: 1939 u. S. F. So TP-l/3 Wire 
. ,"-, rabbit:1953 GO-l/3 
rabbit: 1/3 
!Dameron Canyon Lot 5, S5, T24s, R5W 1936 u. S. F. S. TP-4/9 Log 
GO-3/5 
prindstone Flat SEt, S29, T29S, R4w 1934 Uo So F. S. TP-3/4 Log 
- ~-. "',. GO-3!4 
.j Jones Corral swt, s28, _ T31S, R2~ 1949 UO S. Fe So TP-l; GO-I Wire 
~erchant Valley NWt, S3, T29S, R5W 1932 u. S. F. S. TP-l!53 Log 
" ,~\ GO-l!20 
~ud Springs NWi, S27, T22S, RlE TP-GO: 1942 U. So Fa Soo TP-9/16 Wire 
", small GO: 145 GO-9!16 
small Go- 1/7 
Oak Creek SWt, S8, T17S, R3W 1952 U. So F. So and TP-ll/2 Wire 
U. D. F. G GO-ll/2 
!Rockwood NEt, S34, T24s, R4w 1935 UG 80 F. So TP-l/2 Log 
GO-l!2 
Manti LaSal Nat-
ional Forest 
Deer Flat (BLM) S~, 812, T36s, RITE 1951 U .. Sa Bo Le M. TP-13/4 Wire 
1" ~ j~ and U.. Do F (I G. GO-13/4 
rabblt:13/4 
Accessa-
bility 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
Road 
+ 
\Jl 
Appendix Table 1 (continued). General information about big game exclosures in Utah, 1954 
Design 
Name of Location and size Fence' Accessa-
Exclosure (SL, base & meridian) Date built Builder (acres) Type bility 
Dry Mesa SEt, 816, T348, Rl8E 1945 U. S. F. 8. TP-1; GO-l Wire Road 
/\ ,\~ -, 
~oe f s Valley SEt, 831, T17S, R6E TP: 1947 U. So F .. S. TP-41/10 Wire 1/8 mile 
GO: 1936 GO-41/10 off road 
Pinchot swt, S32, Tl9S, R3E TP-GO: 1945 U .. SCI F. SII TP-ll!3 Wire Road 
! ~ , old TP: 1936 GO-11/3 
old TP-3/5 
Uinta National 
,orest 
Cumming's Flat SEt, S17, T5S, R6E 1946 U,. s" F 0 s. TP-2!9 Wire 2/3 mile 
" 00-2/9 off road 
Gardner Creek SEt, S21, Tl2S, RlE TP: 1946 U. s, F .. S. TP-1/2 Wire 1/2 mil~ 
GO: 1930 off road 
Tank Hollow (L) swt, S35, TIOS, R5E 1949 UO s .. F. SClJ U TP-ll/3 Wire Road 
D. F. G. & Cattle GO-l 
Association 
Tank Hollow (U) SEk, S23, T9S, RSE 1945 u .. So F. s .. TP-ll!3 
"~~ T : .,~ GO-31/2 Wire Road 
Twin Knolls NWt, S15, TIIS, R2E 1945 u. s .. F. S. TP-l!3 Log Road 
" 
" GO-1/3 
-
Appendix Table 1 (continued). General information about big gam.e exclosures in Utah, 1954 
Design 
Name of Location and size Fence Accessa-
Exclosure (SL base & meridian) Date built Builder (acres) Type bility 
Wasatch National 
Forest 
Delle Ranch swt, 85, T38, R7W TP-Go: 194-t UO D. F. G. TP-lj GO-l Wire Road 
- ~ Small TP: Small TP-~ 
194~ 1/50 
Hickman Canyon NWt, S36, T4s, R7W 1945 U. SOl F. S. TP-4/5 Wire Road 
~:I .' \- 'I GO-4/5 
Rock Canyon 8Wt, SlO, T9S, R7W 1938 U. S. F. 8. TP-l!3 Wire Road 
<. 00-1/3 
~ TP = total-protected; GO = game-only; OR ~ open-range 
Appendix Table 2. Site description of big game exclosures in Utah, 1954 
Name of 
Exclosure 
Ashley National 
Forest 
Aspen Ridge 
Death Valley 
Dowd Mountain 
Cache National 
Forest 
Card Canyon 
Hansen's Draw 
Hardware Ranch 
Elevation 
(feet) 
8,150 
7,850 
8,000 
5,300 
5,000 
5,850 
Aspect and 
percent 
slope 
S 8 
NE. 10 
N 3 
S 30 
S 10 
S 10 
Vegetal type 
Sagebrush and 
aspen 
Sagebrush 
Sagebrush 
Sagebrush 
Mountain brush 
Sagebrush and 
mountain brush 
Vegetal description 
Ridgetop, with abundant sage, browse-, 
shrubs, and aspen; forbs and grasses 
common. 
Level valley-bottom, with abundant 
sage and browse-shrubs; common to 
abundant forbs and grasses. 
Ridgetop, with scattered to abundant 
sage, browse-shrubs, and aspen; forbs 
and grasses common. 
Canyon bottom, with a mixture of 
aspen, browse -shrubs, ai:ci. jun:Lper; 
sparse forbs and grasses. 
Draw bottom containing a mixture of 
browse-Shrubs, sage, and juniper; 
sparse grasses and forbs. 
Foothill area, with abundant forbs and 
grasses, and scattered sage and 
browse shrubs. 
Appe.ndix Table 2 (continued). Si te des:eription of big game ex-elosures in 'Utah, 1954 
Aspect and 
Name of Elevation percent 
Exclosure (feet} slone Ve&retal tvne Vegetal description 
Dixie National 
Forest 
Blowup Canyon 8,400 W 21 Mountain brush Canyon side opening, surrounded by 
aspen and conifer, containing abundant 
browse-shrubs and sparse to common 
forbs and grasses. 
Browse Study 
Area 5,950 E 15 Mountain brush Canyon bottom and sidehill, with abun-
dant browse-shrubs, scattered conifers, 
and sparse to common for~s and grasses. 
Celie Flat 6,700 SW 24 Mountain brush Hillside, with abundant browse-shrubs; 
forbs and grasses sparse to common~ 
Gras s Vall.ey 7,l.00 Ell Sagebrush and Foothill area, with abundant sage, 
mountain brush browse-shrubS, and pinion; sparse' 
forbs and grasses; active erosion. 
Pilot Mountain 5,900 NW 25 Mountain brush Ridgetop, with abundant browse-Shrubs, 
scattered sage and juniper, and sparse 
forbs and grasses. 
Pine Valley 6,700 sw 4 Sagebrush and Canyon mouth, containing abundant sage 
mountain brush browse-shrubs; forbs and grasses 
common. 
Truman Bench 5,900 S 9 Sagebrush and Lava strewn foothill area, with abun-
Juniper dant sage, juniper, and cliffrosej 
forbs and grasses sparse. 
Appendix Table 2 (continued)~ Site description of big game exclosures in Utah, 1954 
Aspect and 
Name of Elevation percent 
Exclosure (feet) slope Vegetal type Vegetal description 
Fishlake National 
Forest 
Baker's Canyon 6,650 N 17 Mountain brush Rocky ridgtop, with abundant sage, 
browse-shrubs, and juniper, and sparse 
forbs and grasses • 
.. 
Big Flat 10,100 S 10 Aspen Alpine conifer-aspen forest, with 
sparse forbs and grasses. 
Birch Creek 8,200 SE 8 Sagebrush Foothill area, with abundant sage, 
browse-shrubs; forbs and grasses 
sparse to common. 
Black Mountain 6,500 level Mountain brush Ridgetop, with abundant juniper and 
and Juniper cliffrose, scattered sage and pinion, 
and sparse forbs and grasses. 
Dameron Canyon 5,250 W 18 Mountain brush Foothill area, with abundant juniper 
and Juniper and cliffrose, sparse forbs and 
grasses and active erosion. 
Grindstone Flat 8,950 E 5 Aspen Level, aspen and dry-meadow area, 
forbs and grasses cammon to abundant. 
Jones Corral 9,150 S 12 Sagebrush and Hillside, with abundant sage, bitter-
aspen brush, and aspen; forbs and grasses 
common,.. 
V1 
o 
Appendix Table 2 (continued). Site description of big game exclosures in Utah, 1954 
Aspect and 
Name of Elevation percent 
Exclosure (feet) slo~e Vegetal type Vegetal description 
Fishlake National 
Forest 
Merchant Valley 8,700 SE 25 Aspen Canyon side, with abundant aspen, 
scattered browse~shrubsj grasses 
common. 
Mud Springs 6,050 N 5 Reseeded Level foothill grass reseeded area, 
with dense grasses, and scattered 
sage and four-wing saltbrush 
(Atrip1ex canescens). 
Oak Creek 6,800 W 34 Sagebrush and Hillside J: with abundant sage and 
mountain brush browse~shrubs, and sparse forbs and 
grasses. 
Ro-c'kwood 8,350 aw8 Aspen Level aspen glade, with very abundant 
forbs and grasses. 
Manti LaSal ria tion-
a1 Forest 
Deer Flat 7,500 level Reseeded Level mesa top reseeded area, with a 
fringe of abundant juniper, sage, and 
brow'se -shrubs. 
Dry Mesa 8,050 E6 Sagebrush Level mesa top, with abundant sage, 
browse-shrl.lbs, and scattered junipers j 
forbs and grasses common. 
Appendix Table 2 (continued). Site description of big game exclosures in Utah, 1954. 
Name of f Elevation Aspect and 
Exclosure (feet) percent 
slope Vegetal type Vegetal description 
~ 
Manti LaSal 
National Forest 
Joe1s Valley 7,150 E 10 Sagebrush and Level foothill area, with abundant 
mountain brush sage and browse-shrubs, and common 
to abundant grasses. 
Plnchot 6,650 SW 20 Sagebrush and Uneven hillside, with scattered sage, 
mountain brush browse-shrubs, and junipers, and 
sparse forbs and grasses. 
Uirita National 
Forest 
Cummings Flat 7,250 SE 15 Sagebrush Low ridgetop, with abundant sage and 
browse-shrubs, and sparse to common 
forbs and grasses. 
Gardner Creek 5,900 w44 Mountain brush Ridgetop and draw, with abundant browse 
shrubs, and sparse forbs and grasses. 
Tank Hollow (L) 6,050 s 7 Sagebrush and Level foothill reseeded area, with 
reseeded abundant sage and grasses. 
Tank Hollow (U) 6,850 E 21 Sagebrush and Hlllside, with abundant sage, browse-
mountain brush shrubs, and scattered juniper; very 
sparse forbs and grasses. 
Twin Knolls 8,500 NW6 Aspen Level ridgetop, with abundant aspen, 
and very abundant forbs and grasses. Vl 
I\) 
Appendix Table 2 (continued). Site description of big game exclosures in Utah, 1954 
Name of 
Exclosure 
Wasateh National 
Forest 
Delle Ranch 
E. Hickman 
Rock Canyon 
Elevation 
(feet) 
5,600 
7,450 
6,450 
Aspect and 
percent 
slope 
W 15 
E 23 
S 15 
Vegetal type 
Sagebrush and 
mountain brush 
Aspen and 
reseeded 
Sagebrush and 
mountain brush 
Vegetal description 
Foothill area, with scattered to abun-
dant sage, bitterbrush, cliffrose, and 
juniper; forbs and grasses sparse. 
Canyon side reseeded area, with scat-
tered snowberry, abundant aspen, and 
abundant forbs and grasses. 
Foothill area, with scattered to abun-
dant sage, browse-shrubs, cliffrose, 
and juniper, and common to abundant 
forbs and grasses. 
Appendix Table 3. Animal use at big game exclosures in Utah, 1954 !I 
Deer Elk Cattle Sheep 
Exclosures ~ight2 Moderate Heavy Light Moderate Heavy ;Light Moderate Heavy Light Moderate Heavy 
Ashley National 
Forest 
Aspen Ridge. W Su Sp F W Su 
Death Valley W Su Sp F F Sp 
Dowd Mountain W Su Sp F W Su 
Cache National 
Forest 
Card Canyon F Su W Sp 
Hansen's Draw F Su W Sp W Sp Sp F 
Hardware Ranch W Sp W Sp 
Dixie National 
Forest 
Blowup Canyon W Sp Su Su 
F 
Browse Study W ~p Su Su 
Area F 
Colie Flat W Sp Su Su 
F 
Appendix Table 3 (continued). Animal use at big game exclosures in Utah, 1954 
Deer Elk Cattle 
Exclosures Light Moderate Heavy Light Moderate HeaVJ Light Moderate Heavy 
Dixie National 
Forest 
Grass Valley W Sp Su F Sp Su 
F 
Pilot Mountain W Sp Su F Su 
Pine Valley W Sp Su F Su 
Truman Bench Sp F W Su 
Su 
Fishlake National 
Forest 
'Baker's Canyon Su F W Sp Bu F 
Big Flat F Su Su F 
Birch Creek Su W Sp F F Sp 
Black Mountain Bu F W Sp 
Dameron Canyon Su F W Sp Su 
Grindstone Flat Su Sp F Su 
Jones Corral W Sp Su F Su F 
Sheep 
Light ~oderate Heavy 
\J1 
\J1 
Appendix Table 3 (continuecl). Animal use at big game exclosures in Utah, 1954 
Deer Elk Cattle 
Exclosures Light Moderate Heavy Light Moderate !Heavy ,...ight ~oderate ~eavy 
Fishlake Nationa. 
Forest 
Merchant Valley· Su F F 
Mud Springs Su F W Sp Sp 
Oak Creek Sp F Su Su 
Rockwood Sp Su F Su F 
Manti LaSal 
National Forest 
Deer Flat Su FW Su 
sp 
Dry Mesa W Sp Su Su 
F 
Joe I s Valley Sp Su W W Su 
F 
Pinchot Su F Sp Su F 
W 
Uinta National 
Forest 
Cummings Flat W Su Sp F sp 
Sheep 
lLight Moderate Heavy 
Sp F 
\J1 
0\ 
Appendix Table 3 (continued). Animal use at big game exclosures in Utah, 1954 
Ueer Elk Cattle SheeJ) 
Exclosures Light Moderate Heavy Light Moderate- Heavy Light Modera.te Heavy Light Moderate ~eavy 
Uinta National 
Forest 
Gardner Creek Su F W Sp W 
Tank Hollow Su F Sp Sp F 
(L) w 
Tank Hollow Su F Sp Sp F 
(U) W 
Twin Knolls F Su Su F Su 
Wasatch Nation .. 
al Forest 
Delle Ranch Sp F W S 
Su 
East Hickman Sp Su Su 
Canyon F 
Rock Canyon Sp F W Sp Su 
Su 
!I W = winter; Sp = spring; Su • summer; F ~ fall. 
gj Use: Light. less than range can support; moderate = proper use; heavy = more than range can supports 
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Append,ix Table 4 (continued). Type and time of previous studies at big game exclosu!es in Utah 
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~/ Except where noted, all studies are filed in the District Ranger~s and/or Forest Supervisor's offices. 
~/ Filed, Utah Cooperative Wildlife Research Unit, U. S. A. c. 
1/ Clarence L. Fors~ing and Earle V. Storm. The utilization of browse forage on summer range for cattle in 
Southwest Utah. U. S. D. A. Circular No. 62, 1929. 30 pp. 
AppeEc:tx: Table 5. Occurrence and abundance of" individual browse species at b.ig game exclosures in Ut~1.h. 
1954 (4=dominantj 3=abundantj 2=commonj l=sparse)~ 
Exclosures \ Amez Artr CelL Cemo Cost Junz Potr Putr Quga Symz 
Ashley Nationa1 Forest 
Aspen Ridge 2 3 3 3 2 2 
Death Valley 2 4 3 3 
Dowd Mountain 2 3 2 2 2 2 
Cache National Forest 
Card Canyon 2 2 2 2 2 1 2 
Hansen's DraW' 2 2 2 2 
Hardware Ranch 2 3 1 3 
Dixie National Forest 
Blowup Cal::yon 2 2 2 3 
Browse Study Area 2 2 2 3 3 2 
Colie Flat 2 2 2 3 1 
Grass Valley 2 4 2 2 2 
Pilot Mountain 4 2 3 2 2 1 
Pine Valley 2 3 3 3 1 3 
Truman Bench 
. -----
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Appendix Table 5 (continued). Occurrence and abundance of individual browse species at big game ex-
closures in Utah, 1954 (4=dominant; 3=abundant; 2=common; l=sparse) 
Exclosures , Amez Artr Cele Cema 
--Cost Junz Potr Putr Quga Symz 
Fishlake Nat.ional 
Forest 
Baker 1 s Canyon 2 3 3 2 3 
Big Flat 4 
4 3 -Birch Creek 1 1 2 
Black Mountain 3 3 4 
Dameron Canyon 2 3 4 
Grindstone Flat 4 2 
Jones Corral 4 3 3 1 
Merchant Valley 4 
Mud Springs 1 
Oak Creek 4 3 2 3 
Rockwood 4 2 
Manti-LaSal National 
Forest 
Deer Flat 2 3 2 3 3 
Dry Mesa 3 4 2 2 3 2 
0\ 
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Appendix Table 5 (continued). Occurrence and abundance of individual, browse species at big game 
exclosures in Utah, 1954 (4=dominantj 3=abundantj 2=commonj l=sparse) 
Exclosures Amez Artr Cele Cerno Cost Junz Potr Putr Quga Symz 
Manti-LaSal National 
Forest 
Joe's Valley 2 4 2 1 
Pinchot 3 3 3 
Uinta National Forest 
Cummingts Flat 2 4 1 1 2 2 
Gardner Creek I 2 2 3 2 2 
Tank Hollow (L) 4 
Tank Hollow (U) 2 4 2 2 2 3 3 
Twin Knoll 4 2 
Wasatch National 
Forest 
Delle Ranch 3 3 3 3 
East Hickma.n 3 2 2 
Rock Canyon 1 4 3 3 
1/ Amez = serviceberry; Artr = big sage; Cele = curlleaf mahogany; Cerno = birchleaf mahogany.; 
Cost = cliffrosej Junz = juniper; Potr = aspen; Putr = bitterbrush; Quga = garnbels oak; Symz 
= 
snowberry. 
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Appendix Table 6. Condition of big game exclosures in Utah, 1954 
Name of exclosure Condition 
Ashley National Forest 
Aspen Ridge 
Death Valley 
Dowd Mountain 
Cache National Forest 
Card Canyon 
Hansenfs Draw 
Hardware Ranch 
Dixie National Forest 
Blowup Canyon 
Browse Study Area 
Colie Flat 
Grass Valley 
New exclosure in good condition. Game-only fence height should be 
lowered one foot. 
Holes under the total-protected walling should be sealed. 
Good condition. 
Holes in and under fencing have allowed deer to enter. 
Old exclosure in good condition. 
A number of posts have rotten and broken at ground level, and are now 
supported by the fencing. 
Logs are rotting and walls are leaning heavily. General overhaul. is 
needed. 
Each of the three small total-protected exclosures is in need of 
general repair. 
New exclosure in good condition. Cattle (probably calves) can enter 
the game-only area because the single strand of wire beneath the 
railing is not sufficient to hold out. 
Good condition. 
-Appendix Table 6 (continued). Condi tion of big game ex-elosures in Utah, 1954 
Name of exclosure Condition 
Dixie National Forest 
Pilot Mountain 
Pine Valley 
Truman Bench 
Fishlake National Forest 
Baker's Canyon 
Big Flat. 
Birch Creek 
Black Mountain 
Dameron Canyon 
Grindstone Flat 
Jones Corral 
Merchant Valley 
Old exclosure; general repairs needed. 
Exclosure is lneffective for its plll'pose. Total-protected fencing is 
not high enough to exclude deer, as well as having holes in and under. 
The game-only area is within the recreational area so that no livestock 
graze the open-range. 
Good condition. Stile or ladder needed. 
Old exclosure in need of general repairs. Game-only fence height 
should be lowered one foot. 
Old exclosure in need of general repairs. Much of log walling should 
soon be replaced before it collapses. 
New exclosure in good condition. Stile or ladder needed. 
Good condition. 
Deer have entered holes beneath log walling. Part of the total-
protected area should be made rabbit-proof. 
Old exclosure in need of general over-haul. Much of the log walling 
will have to be replaced before it collapses.-
Good condition. Stile or ladder needed. 
Old exclosure in need of general repairs. 0\ co 
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Appendix Table 6 (continued). Condition of big game exclosures in Utah, 1954 
Name of exclosure Condition 
Fishlake National Forest 
Mud Springs 
Oak Creek 
Manti LaSal National 
Forest 
Deer Flat 
Dry Mesa 
Joe's Valley 
Pinchot 
Uinta National Forest 
Cumming 1 s Flat 
Gardner Creek 
Tank. Hollow (L) 
Tank Hollow (U) 
Twin Knolls 
Good condition. Stile or ladder needed. 
Good condition. Stile or ladder needed. 
Good condition, generally. Tighten and peg down rabbit-proofing. Stile 
or ladder needed. 
Game-only fencing in need of repair. Stile or ladder needed. 
Good condition. 
Deer are entering gaps between the top and bottom panels of the total-
protected fencing. 
Good condition. 
Good condition. Stile or ladder needed. 
Good condition. 
Good condition. 
General repairs needed o Total-protected walling should be heightened 
one foot .. 
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Appendix Table 6 (continued). Condition of big game exclosures in Utah, 1954 
Name of exclosure Condition 
Wasatch National Fores1 
Delle Ranch 
E. Hickman Canyon 
Rock Canyon 
A number of posts on the west side of the total-protected fencing have been 
loosened by water wash. 
Repair and heighten total-protected fencing two feet. Lower game-only 
fencing one foot. Stile or ladder needed o 
General repairs needed. Stile or ladder needed; 
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